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Rock anchors - Consept

• Pre-stressed anchors

• Normal force to increase stability
- Overturning and sliding

- Both gravity dams in concrete and masonry dams
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Difference in rock bolts and rock anchors

• Rock bolts are not pre-stressed

• Passive before failure

• Max tensile stress σs = 180 MPa

• To increase stability with 

thermal ice load
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Rock bolts - results
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Rock anchors - Formalities
• Before 1981: No formal regulations

• From 1981: 
- pkt. 10.2.4: Roch anchors OK, but check of stability 

without rock anchors, swithout > 1,0

From 2005: Guidelines for concrete dams
- Rock anchors allowed on existing dams

- Sufficient stability without anchors

- Three independent anchors in every separate

section

- Required post check

- Utilization until σs,max = 0,5 ∙ fs (50%)

- Creep must be included with the ε02 approach

https://www.nve.no/media/8103/retningslinjer-for-betongdammer-med-tillegg-1-og-2-april-2019.pdf
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Check of stabiliy without rock anchors
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Historical overview

• Rods, Dywidag el.l.

• Used for strengthening

• Fully grouted
- Favorable against corrosion

- Check of capacity not possible

• Example) At Jernvatnet dam 

(Narvik) old anchors became re-

opened and checked

• Used on some tenths of dams in 

Norway
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Use of rock anchors currently

• Two different types
- ‘Lissestag’/wires

- Rods

• Possible to check during 

lifetime

• Free length between 

anchoring section and the 

‘head’

• Corrosion avaided by 

grease or similar
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Use of rock anchors currently - fixing

• On massive gravity 

dams

• On masonry dams

• On spillway crests
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Details in fixing

• Suppliers technology

• Ready-made for post-

checking

• Not unique for dams

• No common systematic 

monitoring on RA for 

dams in Norway
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Short summary

• Good alternative for strengthening

• Significant contributions on sOT og sS

(overturing and sliding)

• Rarely large loads, normally extra 

safety added (from sOT = 1,2 – 1,5)

• Long term effects are mostly known

• Distribution of loads between 

foundation and the dam body not much 

investigated

• Little focus on pore pressure


